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Objective: To evaluate the medium-term clinical–functional results (minimum follow-up of
six  years) from total uncemented hip arthroplasty performed by means of a posterior min-
imally invasive access, in comparison with the traditional right lateral access.
Methods: In a comparative prospective study, 224 adult patients underwent elective total
hip  arthroplasty due to a diagnosis of primary or secondary osteoarthrosis. A group of 103
patients with posterior minimally invasive access was compared with a group of 121 patients
with the traditional right lateral access. The mean length of follow-up among the patients
of  this sample was 7.2 years. We  evaluated the clinical–functional and radiographic results
and  occurrences of loosening, along with any complications that occurred, with a minimum
follow-up of six years.
Results: The clinical–functional analyses before the surgical procedure and six years after-
wards were similar in the two groups (p = 0.88 and p = 0.55). One patient in the minimally
invasive group underwent revision of the acetabular component and two patients in the con-
trol group underwent the same procedure (p = 0.46). The Trendelenburg clinical test, which
showed weakness of the hip abductor musculature, was present in ﬁve patients operated
using the traditional lateral route and absent in all those who underwent the minimally
invasive procedure (p = 0.06). There was no difference regarding the radiographic parameters
obtained, either in acetabular or in femoral positioning (p = 0.32 and p = 0.58).
Conclusions: The medium-term clinical and radiographic results and the complication rates
were  similar between the patients who underwent total hip arthroplasty by means of the
posterior minimally invasive access and those with the traditional lateral access. Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora©  2014 SociedadeLtda. All rights reserved.
 Work developed by the Hip Group of the Institute of Orthopedics and Traumatology, University of São Paulo Medical School, São Paulo,
P,  Brazil.
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Artroplastia  total  do  quadril  feita  por  via  posterior  minimamente  invasiva
–  Resultados  após  seis  anos
Palavras-chave:
Osteoartrite do quadril
Artroplastia de quadril
Procedimentos cirúrgicos
minimamente invasivos
r  e  s  u  m  o
Objetivo: Avaliar o resultado clínico-funcional em médio prazo (seguimento mínimo de seis
anos) da artroplastia total do quadril não cimentada feita por acesso minimamente invasivo
(MIS) posterior comparado ao acesso lateral direto (LD) tradicional.
Métodos: Em um estudo comparativo prospectivo, 224 pacientes adultos foram submetidos
à  artroplastia total do quadril em caráter eletivo, por diagnóstico de osteoartrose primária
ou  secundária, e se comparou o grupo MIS posterior (103 pacientes) com o grupo acesso LD
tradicional (121). A média de tempo de seguimento dos pacientes da amostra foi 7,2 anos.
Avaliamos os resultados clínico-funcionais e radiográﬁcos e a ocorrência de solturas, assim
como complicac¸ões ocorridas com um seguimento mínimo de seis anos.
Resultados: A análise clínico-funcional antes e seis anos após o procedimento cirúrgico foi
semelhante nos dois grupos (p = 0,88 e p = 0,55). Um paciente do grupo MIS foi submetido à
revisão do componente acetabular e dois do grupo controle foram submetidos ao mesmo
procedimento, p = 0,46. O teste clínico de Trendelenburg, que evidenciou uma fraqueza da
musculatura abdutora do quadril, estava presente em cinco pacientes operados pela via
lateral tradicional e ausente em todos os submetidos ao MIS (p = 0,06). Não houve diferenc¸a
quanto aos parâmetros radiográﬁcos obtidos tanto do posicionamento acetabular quanto
do  femoral (p = 0,32, p = 0,58).
Conclusões: Os resultados em médio prazo, clínicos e radiográﬁcos, e a taxa de complicac¸ões
foram semelhantes entre os pacientes submetidos à artroplastia total do quadril pelo acesso
posterior minimamente invasivo e pela via lateral tradicional.
© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier
Editora Ltda. Todos os direitos reservados.
group, the posterior access ﬁrst described by Moore was used,
with small-sized incisions and minimal dissection of soft tis-
sues. In the patients of the control group, the traditional right
Table 1 – Sample parameter.
Minimally
invasive group
Control group p value
Mean age 56.1 years 55.8 years 0.85
Sex (male/female) 55/48 69/52 0.59Introduction
Total hip arthroplasty performed by means of a minimally
invasive access emerged because of the trend observed in
other ﬁelds of surgery. It had the aims of ensuring better
results, fewer complications, less perioperative morbidity and
a lower cost burden for public and private healthcare service
providers.1,2
Several studies have shown that a minimally invasive
access can lead to better recovery in the immediate postop-
erative period, with less pain, less bleeding during the hospital
stay, less muscle injury and, consequently, shorter hospital
stay.3–5
However, in comparing traditional and minimally inva-
sive surgical accesses, other authors have shown similar
short-term results, without any real beneﬁt.6,7 Some authors
have even warned of higher complication rates and risks
with some minimally invasive accesses, such as a single
anterior access, and have reported unusual complications
and prolonged duration of surgery, along with long learning
curves.8,9
Our objective here was to assess the clinical and func-
tional results over the medium term (minimum follow-up of
six years) and the complications from uncemented total hip
arthroplasty performed by means of a posterior minimally
invasive access, in comparison with a traditional right lateral
access.Material  and  methods
After obtaining approval from our institution’s research ethics
committee, a prospective comparative study was conducted
in which 224 adult patients underwent elective total hip
arthroplasty due to a diagnosis of primary or secondary
osteoarthrosis. The patients were selected from the waiting
list of our hospital’s Hip Group.
The samples are described in Table 1.
Randomization was performed by means of a sequence of
random numbers, with division into two groups at the time
of making the surgical appointments. This was done by a sur-
geon who was not directly involved in this study, without the
knowledge of the surgeon who was the ﬁrst author. In the ﬁrstSide (right/left) 52/51 62/59 1
Body mass index (BMI) 27.7 27.1 0.4
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ateral access route ﬁrst described by Hardinger was used, but
ith the patient in lateral decubitus. There were 103 patients
n the minimally invasive access group and 121 in the right
ateral access group.
The mean length of follow-up for the whole sample was 7.2
ears, with a range from 6.1 to 9 years.
The criteria for non-inclusion comprised presentation of
ny type of coagulopathy, systemic arterial hypertension that
as not under pharmacological control, previous hip surgery
r sequelae from congenital hip dysplasia of Crowe types 2, 3
r 4 that required structural grafting in the acetabular roof.
The exclusion criterion was loss of follow-up occurring
efore the time of the outpatient assessment in the sixth year
fter the operation.
All the patients followed the same protocol for postopera-
ive analgesia, which consisted of 100 mg  of tramadol (Pﬁzer®)
ntravenously every eight hours and 100 mg  of ketoprofen
Eurofarma®) in a single intravenous dose daily until the day of
ospital discharge. Thromboembolic prophylaxis was admin-
stered to all the patients, consisting of 40 mg  of enoxaparin
pplied subcutaneously (Sanoﬁ-Aventis®), starting on the ﬁrst
ay after the operation and continuing until the 30th day.
All the patients were discharged on the ﬁfth day after
he operation and were given guidance regarding physiother-
py and anticoagulant and analgesic medications (500 mg  of
aracetamol orally every six hours, if necessary).
In this study, we  used two models of uncemented prosthe-
is (Meridian femoral nail with Vitalock-Stryker® acetabulum
nd Bicontact femoral nail with Aesculap® Plasmacup®
cetabulum). The choice between these two implants was
ased merely on their availability on the day on which the
atient was operated. Both of these manufacturers were sup-
liers to our hip surgery service at the time of this study.
All the patients in the minimally invasive access group
ere operated by the ﬁrst author of this study and the patients
n the right lateral access group were operated by three sur-
eons, among whom was the ﬁrst author.
Some points relating to the posterior minimally invasive
ccess need to be highlighted. This is an access route that
mplies a gentle learning curve, even for surgeons who are
ccustomed to the traditional posterior access. The princi-
le of the moving window may be of great value with regard
o acetabular and femoral access: the position of the spac-
rs should be changed according to the region to be prepared,
ith soft-tissue displacement distally for preparation of the
cetabulum and proximally for preparation of the femur, so as
o avoid great tensioning of the surface tissues and minimize
he risk of scar complications at the surgical incision.
The physiotherapy protocol used consisted of assisted
ctive ﬂexion of the ankles and knees using an abduction pad,
tarting on the ﬁrst postoperative day; and gait training with
artial weight-bearing starting on the second day, with full
oad applied six weeks after the operation. Each patient’s evo-
ution was followed up by means of return visits scheduled to
ake place one, three, six, 12 and 24 weeks after the operation.
he return visits became annual after the ﬁrst postoperative
ear.
A clinical–functional assessment was made and the
adiographic criteria were also analyzed in both groups.
or the clinical–functional assessment, the Harris Hip Score 5;5 0(1):77–82 79
questionnaire was used before the operation (during the week
preceding the surgery), six months and one year afterwards
and, ﬁnally, six years after the surgery. Six years of follow-up
was considered to be the minimum length of time for this
criterion in the present study.
Possible late complications and aseptic loosening of the
prosthetic components among the patients of this study were
evaluated after six years of follow-up.
A radiographic assessment was made at the return visit six
months after the operation. The acetabular positioning was
considered to be good if the abduction angle of the acetabu-
lum was between 35◦ and 50◦. The femoral positioning was
considered to be good if the femoral components presented
between 0◦ and 5◦ of valgus.
Presence or absence of the Trendelenburg clinical sign was
measured at the return visit six years after the operation.
The linear radiographic wear presented by the polyethylene
was measured using a compass and ruler marked in millime-
ters at the sixth-year follow-up. The variation in thickness of
the polyethylene between the upper and lower portions was
evaluated based on the sphericity of the prosthetic head. We
considered that the wear was unacceptable if it was ≥1 mm,
which would represent more  than 0.1 mm of linear wear per
year, given the length of follow-up of the patients in our
study.10
Quantitative variables with Gaussian distribution were
compared using the non-paired Student t test. Data that did
not present normal distribution were evaluated by means of
nonparametric tests. Comparisons between the two groups
were made using the Mann–Whitney test. Qualitative (non-
numerical) data were analyzed using the chi-square test, or
the Fisher test when necessary. The level of statistical signiﬁ-
cance was set at p = 0.05.
Results
Regarding the prosthesis models used, the Meridian/Vitalock
(Stryker®) implant was more  prevalent in both groups than the
Bicontact/Plasmacup (Aesculap®), but without any signiﬁcant
difference (60.2% versus 53.7%; p = 0.34).
A diagnosis of primary hip osteoarthrosis was made in 61
patients of the right lateral group (50.4%) and 57 of the mini-
mally invasive group (55.3%), with p = 0.5. All the other patients
were diagnosed with osteoarthrosis secondary to other patho-
logical conditions, which included osteonecrosis, seronegative
arthritis, sequelae from Pèrthes disease, sequelae from a
slipped epiphysis, rheumatoid arthritis and post-traumatic
hip arthritis.
The linear radiographic wear of the polyethylene was mea-
sured using a compass and ruler marked in millimeters at the
sixth-year follow-up. A greater degree of wear than expected
(>1 mm)  was observed in 30% of the patients in the minimally
invasive group, versus 33.8% of the controls, with p = 0.56.
In the minimally invasive group, no acetabular or femoral
osteolysis was identiﬁed in any of the patients from the sixth
year onwards. However, osteolysis was diagnosed in three
patients of the control group, all in relation to the acetabulum
(p = 0.25).
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In relation to the acetabular and femoral positioning
among the patients with a minimally invasive access, unsa-
tisfactory results were noted in 5.8% of the acetabular
components and in 4.8% of the femoral nails. In compari-
son, in the control group, there were unsatisfactory results
in 9.9% of the acetabular components and 7.4% of the femoral
components, with p values of 0.32 and 0.58, respectively.
The Trendelenburg clinical test, which shows weakness
of the abductor musculature of the hip, was positive in ﬁve
patients who  were operated by means of the traditional lateral
approach but was absent from all the patients who under-
went surgery by means of the posterior minimally invasive
access, although there was no statistically signiﬁcant differ-
ence (p = 0.06).
The clinical–functional assessments in the two groups
before the surgery were similar (mean of 47.5 in the minimally
invasive group and 48 in the control group) (p = 0.88).
The Harris Hip Score after the operation showed that there
had been an improvement in both groups, with similar mean
scores (86 in the right lateral group versus 87.6 in the mini-
mally invasive group; p = 0.55).
Aseptic acetabular loosening occurred in one patient, who
had been operated by means of the minimally invasive pos-
terior access. This case underwent revision 12 months after
the initial surgery. Revision of the prosthesis was necessary
in two of the patients in the control group: the polyethylene
in one patient was exchanged after 6.5 years of follow-up and
acetabular revision was performed in another patient of this
group after seven years (p = 0.46).
The only statistically signiﬁcant result was the size of the
incision (p < 0.001), with a mean of 95.1 mm for the minimally
invasive access and 169.8 mm for the traditional lateral access
(Fig. 1).
Regarding complications, there were two cases in the
minimally invasive group: one of medial acetabular fractur-
ing without displacement, which was treated conservatively;
and one of heterotopic ossiﬁcation, which required surgical
resection. In the control group, there were two cases of femoral
fractures, which were treated by means of cerclage during the
same surgical procedure; one case of dislocation, which was
treated by means of closed reduction, without recurrence; one
case of superﬁcial infection, which was treated by means of
oral antibiotic therapy; and one case of neuropraxia of the
ulnar nerve caused by the positioning on the surgical table,
which regressed after eight weeks. No signiﬁcant difference
was observed between the groups (p = 0.45).
Discussion
In our study, we noted that the mean age of our patients was
lower than seen in studies in the literature, which mostly
showed mean ages greater than 60 years.2,11 This can per-
haps be explained by the considerable numbers of cases of
osteoarthrosis secondary to systemic and rheumatological
diseases that were observed in our setting (almost half of our
patients). Another possible cause for this ﬁnding was perhaps
the typical pyramidal age distribution of the Brazilian popula-
tion, which differs from that of European or North American
countries. This lower mean age may represent a source ofFig. 1 – Scar of 5.5 cm six months after the operation.
bias, both toward better recovery from the acute postopera-
tive phase and toward the complications inherent to wear and
loosening of the arthroplasty, given that these patients theo-
retically have a higher degree of physical and work activity.
Other possible sources of bias in the results obtained in the
present study include the fact that two prosthesis models were
used in both groups, although both models were uncemented.
However, most of the studies with large samples have tended
to present this same bias. Regarding the control group, the
fact that the procedures were performed by different surgeons
might also be considered to be a source of bias, although diver-
sity of surgeons has also been reported by a good proportion
of previous authors.
The use of prostheses with a tribological pair consisting of
a conventional polyethylene insert and a metal head, together
with the patients’ lower age and consequently higher level of
activity, may have been responsible for the linear wear greater
than expected that was found in one-third of the cases, and
for the early acetabular osteolysis that was found in three
patients of the control group. However, we emphasize that the
methodology used for measuring the wear of the polyethylene
presents a margin of error of around 15%. Methods of greater
precision such as computerized three-dimensional models are
used today, but these were not taken into consideration in the
present study because they did not form the authors’ main
objective.
Regarding the positioning of the prosthesis components,
although this was not the main objective of our study, we  did
not observe any statistically signiﬁcant difference between the
groups. However, in our previous experience, larger acetabula
r e v b r a s o r t o p . 2 0 1
Fig. 2 – Straight acetabular impactor, which might make it
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arthroplasty does not improve early postoperative outcomes.
A  prospective, randomized, controlled trial. J Bone Joint Surgifﬁcult to position the component.
>52) tend to present greater technical difﬁculty for surgeons,
ith a higher risk of lateralization and greater abduction angle
or the acetabular component. This results from the angle of
ttack of the acetabular reamer, which is harmful particularly
hen reamers and impactors that are adapted for smaller
ccesses are not used (Fig. 2).12
Weakness of the abductor musculature, as represented by a
ositive Trendelenburg test, was only found in patients in the
roup operated by means of a lateral access. This result was
ot signiﬁcant (p = 0.06). Kinematic gait studies have proven
hat better results are obtained when the access used does
ot interfere directly with the integrity of this musculature.13
Most studies have shown that the acute postoperative
ecovery is better when a minimally invasive access is used,
ith less bleeding, lower muscle damage and shorter hospi-
al stay. The question of bleeding during the hospital stay is
nother polemical point because although most authors have
eported mean volumes of bleeding of 500 mL,2,3,14,15 the inci-
ence of transfusions among the patients is close to 50%. This
enotes a contradiction and a likely underestimate, which
as been conﬁrmed by other studies in which the central
cope was blood volume loss and the methodology was more
etailed for such estimates.5,16,17
Our study, with a follow-up of more  than six years,
resented results similar to data in the literature on this
opic, as demonstrated in a recent meta-analysis, which
howed similar evolution in the two groups, both in rela-
ion to the radiographic parameters and in relation to the
linical–functional score of the Harris Hip Score, at all the
imes evaluated. However, the medium and long-term follow-
p seems to be uncertain and inconclusive, given the scarcity
f comparative studies with longer follow-ups, and there is no
vidence so far regarding the superiority of these accesses in
elation to the traditional routes.18
Overall, in the whole sample, we  only observed one case of
islocation. We  believe that this low incidence was due to the
ntensive work conducted by the physiotherapy team of our
ervice, in which postural educational measures were imple-
ented to diminish the risk of this complication. Moreover, in 5;5 0(1):77–82 81
our study, we were only dealing with patients with a diagnosis
of osteoarthrosis. It is well known that these patients present
lower risk than do patients with a diagnosis of fracturing of
the femoral neck who undergo total hip arthroplasty.
We chose to evaluate overall occurrences of complications
per group, in a comparative manner, because the sample size
would be insufﬁcient for us to evaluate each comparison in
detail according to each type of complication that occurred.
The only variable evaluated in this study that showed a
signiﬁcant difference for the minimally invasive access, i.e.
the smaller-sized incision, theoretically would indicate that
the esthetic result would be better. However, in 2005, Mow
et al.19 demonstrated worse scarring results from small inci-
sions. In our sample, there were no esthetic complaints, but
it needs to be borne in mind that this should be last criterion
for indicating a less invasive access.
Conclusion
The medium-term clinical and radiographic results and the
complication rate are similar for patients undergoing total
hip arthroplasty by means of a posterior minimally invasive
access and by means of the traditional right lateral route.
However, the right lateral access more  frequently causes
insufﬁciency of the abductor musculature, in relation to the
posterior minimally invasive access.
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